Mr. C. F. Varley was admitted into the Society. A letter from Earl Stanhope, addressed to the Secretary, to be laid before the Council, was read, offering for their acceptance, on behalf of the Society, plaster busts of Martin Folkes (formerly P.R.S.) and Dr. Franklin, which have long been in the possession of his Lordship's family.
Pursuant to notice given at the last Meeting, the President proposed, and the Astronomer Royal seconded, the Emperor of Brazil for election and immediate ballot.
The ballot having been taken, His Majesty Pedro II., Emperor of Brazil, was declared duly elected.
The following communications were read :- In the author's former paper, inserted in vol. vi. p. 397 of the 'Proceedings of the Royal Society,* the values of e, and of the above mentioned logs, also Mr. W. Shanks on Lo that of M, are given. Quite recently Mr. Glaisher has shown that the values of these logs are inaccurate from about the 59th decimal. This inaccuracy the author regrets, and has therefore recalculated them, and now gives their values entire and corrected. The values of logse 2, 3, 5, and 10 agree with and verify Mr. Glaisher's, as will be seen, to about the 100th decimal; and it is thought (from this and the great care used) that the remaining decimals now given are free from error. The value of e, given in the former paper, has lately been verified by Mr. Glaisher to 137 decimals. The value of M has also been recalculated ; and the accuracy of its value (as far as division is concerned) may be relied on, inasmuch as proofs were taken, by casting out the nines, at every interval of five quotient figures. This number, if 205 ciphers be prefixed to it and the decimal point be removed and placed on the left of them, may be regarded as the longest non-circulating reciprocal on record, consisting of 410 decimals. The remainder after the last division is given, so that the accuracy of the division may thereby be easily tested, by contraction or otherwise.
The corrected values are as follow:-L o g e ' z -* 6 9 3 1 4 7 1 8 0 5 59945 3 0 9 4 1 7 2 3 2 1 2 1 4 5 8 1 7 6 5 6 8 0 7 5 5 0 0 1 3 4 3 6 0 2 5 5 2 5 4 I 2o680 0 0 9 4 9 3 3 9 3 6 2 I 9 6 9 6 9 4 7 1 5 6 0 5 8 6 3 3 2 6 9 9 6 4 1 8 6 8 7 5 4 2 0 6 1 4 8 1 0 2 0 5 7 0 6 8 5 7 3 3 6 8 5 5 2 ' 0 2 3 5 7 5 8 1 3°55703 2 6 7 0 7 5 1 6 3 5 0 7 5 9 6 1 9 3 0 7
2 7 5 7 0 8 2 8 3 7 I 435I 9°3°7 0 3 8 6 2 3 8 9 1 6 73471 I2335
L o g e 3 = 1 * 0 9 8 6 1 2 2 8 8 6 6 8 1 0 9 6 9 1 3 9 52 452 3 6 9 2 2 52 57°4 6 4 7 4 9 0 5 5 7 8 2 2 7 4 9 4 5 1 7 3 4 6 9 4 3 3 3 6 3 7 4 9 4 2 9 3 2 1 8 6 0 8 9 6 6 8 7 3 6 15754 8 1 3 7 3 2 0 8 8 7 8 8 0 7 0 0 2 9 0 6 5 9 5 7 8 6 5 7 4 2 3 6 8 0 0 4 2 2 5 9 3 0 5 1 9 8 2 1 0 5 2 8 0 x 8 7 0 7 6 7 2 7 7 4 1 0 6 0 3 1 * 0 2 9 4 8 + & C .
6 2 7 6 9 1 8 3 3 8 1 3 6 7 1 79373 6 9 8 8 4 4 3 6 0 9 , 599°3 -74257 H e 5 = 1 * 6 0 9 4 $ 7 9 1 2 4 3 4 1°°3 7 4 6 0°7 593 3 3 2 2 6 1 8 7 6 3 9 5 2 5 6 0 1 3 5 4 2 6 8 5 1 7 7 2 1 9 1 2 6 4 7 8 9 x 4 7 4 1 7 8 9 8 7 7 0 7 6 5 7 7 6 4 6 3 0 1 33878 0 9 3 1 7 9 6 1 0 8 0 0 1 0 6 3 0 3 0 2 1 7 1 5 5 6 2 8 9 9 7 2 4 0 0 52293 2 4 6 7 6 1 9 9 6 3 3 6 1 6 6 1 7 4 6 3 7°572 75521 5i 4 7 4 ± & c . Three cases and sources of inaccuracy in finding the value of E in the former paper (Proc. Roy. Soc. vol. xv. p. 429) having been pointed out by Mr. Glaisher, and some other minor errors not noticed by him having since been detected by the author, and these having vitiated the results, but only in a slight degree the inferences drawn from them (for in the former paper the last and leading conclusion as to the value of E, though limited, was certainly c o r r e c t) , the author has been led, from a de of obligation to the Royal Society, to revise, correct, and extend what he had previously done. And it will be seen, from comparing Mr. Glaisher's remarks and results with what follows in this paper, that the supplementary matter herein given, including the extension of E &c. to 110 places of decimals, can scarcely be without interest to mathematicians, and especially as regards the summation of the harmonic series in the formula for finding the value of E.
Not having seen M. Oettinger's article in Crelle's ' Journal,' " On Com puting the value of E," the author is unable to state what artifices he used in summing the harmonic series. Mr. Glaisher gives a very simple and obvious one from M. Oettinger, which the author could not but see and employ for calculating the values of the reciprocals of the even numbers.
In summing the harmonic series, the author found the reciprocals of all numbers up to 200, as far as 200 places of decimals ; next the reciprocals from 200 to 500, to only 105 decimals; and afterwards the reciprocals of the odd composite numbers up to 5000, to the same extent. In passing from S20?0 to S5000 some extra calculation was necessary, which need not be stated here. It is, however, necessary to calculate, in the reci procals of the odd composite numbers only to half the number of terms which it is proposed to sum. The reciprocals of all the prime numbers must of course be calculated separately.
; The leading artifices the author employed to shorten calculation may be best stated and explained by supposing that the reciprocals of all the odd numbers below 5000 have been computed and retained separately, also
